The aerosol optical characteristics in the urban area of Rome were retrieved over a period of 7 years 16 from March to September 2010-2016. The impact of aerosol single scattering albedo (SSA), optical 17 depth (AOD), estimated at 400 nm, and Ångström exponent on the ultraviolet (UV) index has been 18 analyzed. Aerosol optical properties are provided by a PREDE-POM sun-sky radiometer of the 19 ESR/SKYNET network and the UV index values were retrieved by a Brewer spectrophotometer both 20 located in Rome. Chemical characterization of urban PM10 (particulate matter 10 micrometers or less 21 in diameter) samples, collected during the URBan Sustainability Related to Observed and Monitored 22 Aerosol (URBS ROMA) intensive filed campaign held in summer 2011 in the same site, was performed. 23 PM macro-components were grouped in order to evaluate the contribution of the main macro-sources 24 (SOIL, SEA, SECONDARY INORGANIC, ORGANICS and TRAFFIC) and the analysis of the 25 modulation of their concentration was found to strongly affects the absorption capability of the 26 atmosphere over Rome. The surface forcing efficiency, provided by the decreasing trend of UV index 27
experienced at high altitude (e.g., Casale et al., 2015) and lower latitude sites. Spectral UV irradiances 158 measured by the Brewer spectrophotometer in clear sky conditions (no clouds over the sun) were used 159 to retrieve UV index values. The spectral irradiances were processed using the SHICrivm software 160 (version 3_075) to obtain the biologically effective UV irradiance by weighting the solar irradiances 161 with a function (action spectrum) representing the effectiveness of UV radiation to produce the 162 erythemal response in the skin (C.I.E., 1998) . The SHICrivm software was also applied to check for 163 any spectral wavelength shift and spectral anomalies (Slaper et al, 1995) in the UV data. In addition, 164 since the Brewer MKIV spectrophotometer measures spectral irradiances up to 325 nm, the non-165 measured part of the UVA spectrum needed for the calculation of UVI was also extrapolated by the 166 same software.
167
Total ozone values (O3) from direct-sun measurements were generated by using Brewer Processing zenith angle (), ozone content, and orbital parameters (varying Earth-Sun distance) must be taken into 176 account. Therefore, firstly the UVI was corrected for the variation of the Earth-Sun distance and values 177 were reduced to the mean Sun-Earth distance (Madronich, 1993) . Secondly, only data at two values of 178 , 30° and 40°, were selected. This criterion excludes winter data, when the solar zenith angle is always 179 higher than 40° in Rome. Thirdly, the UVI dependence on total O3 has been removed. This correction 180 has been implemented using the Radiation Amplification Factor (RAF) and scaling the UVI to the total 181 ozone value measured during the day with the lowest AOD400 recorded in the entire dataset (303 DU on 182 September 2, 2014). Infact the effect of ozone on the erythemal UV irradiance may be described as 183 suggested by Madronich (1993) and Booth and Madronich (1994) :
185 where E and E* are two UV irradiances observations, and O3 and O3* their corresponding total ozone 186 amounts.
187
Similarly, it is possible to apply the above relationship to UVI:
189 where <O3> is the diurnal ozone average value, O3* is the diurnal ozone average value during the day 190 with the minimum average AOD400, and RAF is assumed to be equal to 1.25, according to di Sarra et al. Assuming that relations between aerosol composition and their optical properties, measured during 297 summer 2011, are comparable in the last years, they can be considered as representative of the summer 298 period 2010-2016 studied in this paper.
299
In order to point out the possible effect of aerosol optical characteristics measured at 400 nm on UVI * , 300 the AOD400, SSA400, Ang, and Ang400-500, were analyzed as function of UVI * , at the two selected values 301 of solar zenith angle. Figure 5 shows the frequency distributions of the number of measurements for 302 each of the two angles. =30° is more representative of the warmest months, whereas 40° covers a wider 303 period. 
